INTRODUCTION
This paper represents the first tentative steps in the analysis of the German language and English language works of Thure von Uexküll. This paper predominantly focuses on the works of von Uexküll that remain untranslated from the original German. This paper aims to shed light upon some of the less common themes in Thure's work, such as his papers, forewords, book chapters and conference speeches on clinical education. Dozens of publications that make up this body of literature remain untranslated (see online supplementary appendix 1). It is the author's hope that all the progress that has been made with this endeavour no matter how small will shed some new light on the works of Thure von Uexküll.
Medicine and semiotics
While for some the relationship between medicine and semiotics may not seem to be an immediately obvious connection, semiotics and medicine in the western tradition share a common foundation in that they both have a father in the works of Hippocrates ( p. 103). 1 Although as Manetti 2 emphasised, semiotic thinking was also present in pre-Hellenic culture. In a more modern context, moving beyond the ancient world, Western medicine has since the 1800s been dominated by disputes between Empiricist and Rationalist approaches, 3 in the current era the dominant force in medical curricula has been the influence of positivism in the form of biomedical science. However, attempts have been made in epidemiology to append the dominant rationalist approach, such as the Biopsychosocial Model. 4 Semiotics however, as the progeny of the Hippocratic tradition has not followed its wayward medical brother and become enamoured with Rationalism, or the Empiricism versus Rationalism debate. Petrilli and Ponzio (p. 242) 5 went as far as to state that "Peirce's semiotics 6 7 is explicitly anti-Cartesian and rejects the rationalism-empiricism dichotomy as sterile and abstract." Although some would dispute this (see online supplementary tables 8 ). Regardless, the subsequent developments have been that semiotics, although from the same Hellenic root as medicine has not found a place in the modern medical school curricula of English-speaking countries.
In the 18th century, works on Medical semiotics were still current, for example, one could look at the writings of Russian and German doctors such as Feodorovich and Hippiuss 9 Semiotik und Diagnostik der Kinderkrankheiten, or Hufeland 10 who wrote Ueber den Werth und die Bedeutung der Semiotik in the Journal of Obstetric Practice, similarly Becker 11 addressed the role of semiotics in relation to cardiology in his Zur Physiologie und Semiotik der Herzthätigkeit. Medical semiotics continued into the 19 th and 20 th century, but by this point medicine and semiotics had become separate disciplines. 12 For this reason, English language publications concerning medical semiotics now can only be found in philosophical and not medical texts. 13 As one of the originators of a modern movement in medical semiotics and psychosomatic medicine, Thure von Uexküll's body of literature represents a culmination of works that connect medicine and semiotics at the end of the 20 th century. [14] [15] [16] Working in clinical education, and with medical students, the author feels that the absence of medical semiotics in clinical education is a regrettable loss, especially given its common Hippocratic origin. From a professional perspective as a clinical educator, it is the author's conjecture that in line with Cobley, 17 humanities subjects such as medical semiotics could have a beneficial effect on medical students and their praxis. Some such as Jones and Carson 18 have suggested that the role of humanities in clinical education is to encourage ethical and empathetic traits in doctors, a statement that has been met by others with scepticism. 19 20 Perhaps a less speculative aspiration comes from Macnaughton ( p. 25), 21 who suggest that "Philosophy (which is also important in the non-instrumental context) can teach students to order their thoughts, construct an argument and reach a logical conclusion." The author's feelings are more in line with this statement and Shapiro et al, 22 who suggested that medical humanities could improve the analytical skills of doctors. For this reason, medical semiotics might be one of the most relevant disciplines in the humanities to be applied in medicine.
The Humanising Turn in Medicine
Regis Professor of Medicine at Oxford David Weatherall 23 talked of the inhumanity of medicine in the in the 1990s, acknowledging that medicine could benefit from subjects outside of the biomedical model. Prior to this, at the turn of the 20 th century in America some efforts were made to dethrone the dominant Rationalist approach to medicine, which clung rigidly to a biomedical model of clinical practice in isolation of the influence of humanist or socialising principles. This challenge to the status quo was termed a 'Humanising' movement in medical education. 20 And was largely driven by a sense of noblesse oblige of those privileged enough to train as physicians at the time. It is also within this context that the proposition of introducing semiotics into clinical education is framed.
Prior to the modern allusions of a humanising turn in clinical education, which shall be addressed forthwith, it is important to highlight some of its historical antecedents. For example in American debates around curricula reform, tensions between Abraham Flexner's biomedical model of medical education (circa 1910), came into conflict with William Osler's more holistic approach to medicine, who argued that a physician should be 'humane and learned'. 24 In regard to medicine, Osler took the ontological position that "the practice of medicine is an art based on science". i25 Osler interestingly also placed emphasis on the Hippocratic corpus, and the humble and gentle manner that it recommend doctors inculcate. 25 26 Consequently, Oslerian reforms have been termed a 'humanising movement' in clinical education by Vinten-Johansen and Riska. 24 An entirely appropriate term that persists to this day, and was the basis for later reforms in medical education in the 1960s and 1970s America, the proponents of which terming themselves the 'New' Oslerians. 24 Although now found in many other institutions with medical schools and teaching hospitals, the first British medical school to instigate a programme of medical humanities was the University of Glasgow in the 1980s. 32 The University described the rationale for the programme in the following way:
"The field of medicine has become more complex and morally demanding as it faces the challenges of technological advances, changing social attitudes and financial constraints…These challenges require a profession with independent judgment and a willingness to listen to, and communicate humanely with patients. The complex skills required for this can be developed through what have become known as the 'medical humanities', or the application of philosophy and other humanities to medical education. 32 "
The premise of this argument being that effective clinical judgement requires more than just a technical element, this additional element being something that humanities can teach. 33 It was not until 1993 that the General Medical Council (GMC) of the UK started to recommend the incorporation of medical humanities modules in its guidance for trainee doctorsTomorrows Doctors:
27
"It is hoped that the student of tomorrow may be drawn towards some…other discipline and that opportunities to study, for example, a language or to undertake a project related to literature, or the history of medicine, may be offered. ( para 29) 27 "
However these modules, were, and still are what is known as SSUs, Special Study Unit, or SSCs Student Selected Components special study modules or something of a similar nomenclature. Which function as an additional course for medical students that offers additional credits but are by no means a core part of the medical curriculum. Similar movements had occurred previously in America, for example in 1988, when Rodgers 28 in conjunction with the New York Academy of Medicine called for a more appropriate mixture of humanities and sciences in medical education. 29 Unsurprisingly, medical humanities SSUs exist in other English-speaking countries as well, many of which predate the 1993 official endorsement of them by the GMC, for example, Bickel 30 identified that 113 of the 127 medical schools in the USA had programmes of medical ethics. In recent years, this figure appears to have decreased as the combined figure for the USA and Canada circa 2003 was only 41 programmes in medical humanities. 31 In a British context, as of 2013 humanities modules are available to medical students in 30 of the UK's 32 medical schools. 32 Although humanities are not a requirement for British medical students, they are at least available. Following this, Macnaughton 34 has highlighted three different ways in which SSUs are taught in medical schools: 1. Medical SSU: Medical SSUs will address directly a medical topic, but not one that forms part of mainstream clinical teaching. 2. Ancillary medical SSU: A non-medical subject that is directly relevant to the practice of medicine, that is, skills that are required to be a doctor like computer literacy, communication skills, coproduction of services training, etc. 3. Non-medical SSU: Non-medical subjects such as languages that have no direct relevance to the practice of medicine but may help develop doctors in other educational areas. By 1996, the medical humanities occupied a 'modest spot' in the SSU courses in medical schools. 35 This foundational work prompted continuing debate about the role of humanities in medical schools in the UK 36 and in other predominantly English-speaking countries such as Australia 37 38 and New Zealand. 39 The first appraisal of a medical humanities course was conducted in 2000 by Macnaughton. 21 It found that the volume of work as well as the scope of medical humanities in clinical education was quite broad. For example, between January 2000 and December 2008, Ousager and Johannessen 19 found 245 papers on medical humanities in clinical education, although very few of the papers attempted to evaluate the educational benefits of their programmes. 19 Outside of the works of Thure von Uexküll, the author recognises that the rich body of literature on medical humanities in relation to education can also shed light on the ways in which semiotics can be introduced into medical education. Take for example Shapiro et al, 22 Appel et al, 40 Dolev et al, 41 Boisaubin and Winkler 42 and Weller, 43 who taught medical students the processes of pattern recognition through the analysis of works of art to improve their observational skills in diagnosis. Following this, Macnaughton ( p. 50) 33 argues that teaching philosophy in SSUs "can teach students to order thoughts, construct an argument and reach a logical conclusion. These skills i Quote number 143.
are essential in diagnosis where the doctor must gather information to support a thesis and go through logical steps to reach a conclusion." It is interesting to see the same rationale being given by both Macnaughton 33 and Shapiro et al, 22 ii both of which could function in a sociosemiotic pedagogy.
The publication of Tomorrow's Doctors in 1993 by the GMC was one of the pivotal moments for medical humanities in the UK. As it acts as the first exhortation to include non-medical subjects in medical curriculums in a significant amount of time:
"As medical research advances it will inevitably become increasingly dependent on the ideas and techniques of other disciplines…on the social sciences and philosophy in confronting the wide range of cultural, environmental and ethical issues that will increasingly impinge on the problems of health. It is hoped that the student of tomorrow may be drawn towards some of these other disciplines and that opportunities to study for example a language, or to undertake a project related to literature or the history of medicine, may be offered. (ibid, p. 28)"
In her characterisation of medical humanities in clinical education, Shapiro et al 45 uses the term 'applied humanities' in opposition to a theoretical standpoint, because "such theorizing seems to bear little relationship to day-to-day medical education or clinical practice" ( p. 194). 45 Practical applications of semiotics in humanities subjects could be used to augment traditional training in diagnosis or clinical reasoning, while also and fitting within the remit as set out by the GMC. 27 An example of which would be the use of Peircean abduction, which underpins the diagnostic process. 46 It is for this reason that the author hypothesises that medical semiotics could be a valuable addition to current medical humanities SSUs. And so it is argued that within the humanising turn in clinical education the resurrection of medical semiotics back into medical school curricula could be performed. Subsequently, this literature review poses the following questions: Will the humanising turn in medicine allow the reintroduction of medical semiotics in medical curricula? And if so what lessons can we learn from Thure von Uexküll about it? It is the author's hope that the data in subsequent sections of the paper may illuminate these issues.
METHODS
The literature that forms the data set in this paper was collected from several sources during 2015. The primary sources of data were the bibliographies of Thure von Uexküll compiled by Kull and Hoffmeyer 47 and Koehle. 48 Additional papers were located through online literature searches, citation chasing and interaction with expert scholars on Thure von Uexküll.
Methodological constraints
While the titles of the German language literature of Thure von Uexküll are available to those who wish to translate them, acquiring copies of the works themselves proved challenging. One methodological constraint that arose from this was that some of the journals Thure published in have ceased to exist. Other journals are only accessible in person in German archives, while some papers could not be located at all. Other sources for Thure's work although referenced remains vague, rendering their identification difficult, for example his 1959 paper Umwelt und Vererbung simply listed its source as Deutsche Universitätszeitung, exactly which German University Journal remains unknown. In short, the literature offered in this paper remains inchoate and the translation of the literature remains an ongoing process and challenge. In addition, there is also an issue with the nature of attribution of categories. The author has categorised the works of Thure von Uexküll himself, as per his own judgement. Others may quite rightly make different allocations and categories, changing the nature of the data that have been given in tables 1 and 2.
DATA-the works of Thure von Uexküll
In total, 201 academic papers, forewords, book chapters and conference speeches all of which are in German were located. As a contrast to this, 69 English language publications by Thure von Uexküll were identified to highlight the difference in the bodies of work. The date of publication ranged from 1935 to 2008, as some of the works were published posthumously. These titles of these publications were translated, and then categorised according to subject area. Table 1 contains the breakdown of the percentage and number of works that fall into each category.
The subject areas in table 1 consist of established academic areas such as philosophy of Science, Biosemiotics, Psychosomatic medicine and Medical Philosophy. But perhaps surprisingly, 12% of the papers are on clinical education, which given the medical training of Thure von Uexküll, is not completely unorthodox. This in itself is perhaps not surprising, In an effort to map the progression of Thure's work as well as its linguistic difference, all of the data in table 1 are displayed according to the year that they were produced (figure 1).
DISCUSSION
In figure 1 , a chronology of Thure von Uexküll's works in German is given by frequency of publication. This figure represents all the papers that Thure von Uexküll wrote, co-wrote, books he edited, conferences speeches that he gave and posthumously published works-hence the timeframe extends past 2004 (the year of his death). If the figure had incorporated his English language work, a different structure would have arisen, but as this paper focuses on his German publications the author has restricted the figure to German language works alone. Figure 1 shows that Thure's early years were populated with works on biomedical science, and the philosophy of science, but dominant throughout his entire career is the presence of psychosomatic medicine (which is furthest to the rear of the figure) . The biomedical science that initially formed the basis for Thure's work had significantly diminished by the mid-1960s. This is also the point where we started to see his largest output of clinical education papers. Moving from the mid-1980s up to the late 1990s, we can see an increased emphasis on biosemiotic topics as well. [49] [50] [51] [52] [53] [54] [55] [56] [57] [58] [59] [60] [61] [62] There are perhaps also other subjects of note that one might associate with Thure's work, but he also published papers on medical history, [63] [64] [65] [66] [67] [68] the philosophy of medicine [69] [70] [71] [72] [73] [74] [75] and non-humanities subjects likes medical sociology, the organisational structures of medical services, [76] [77] [78] [79] [80] [81] [82] [83] [84] [85] [86] [87] [88] [89] [90] faculty reform and the future of medical education. [91] [92] [93] [94] [95] [96] As well as the more obvious areas such as medical semiotics, 97-102 some of which also have English translations. 14 To the author's knowledge, clinical education is part of the cannon of Thure von Uexküll's work that is yet to be explored in any semiotic context, perhaps owing to it being available solely in German.
iii A full list of all the clinical education papers of Thure von Uexküll is given in online supplementary appendix 1. They cover a range of topics, but one of the primary themes is medical regulation. [104] [105] [106] Medical regulation being inherently connected to medical education, in that the regulatory processes tend to filter back into the preparatory teaching in medical schools. Given that both are concerned with instilling particular behavioural processes, an effort is made to teach such processes prior to students graduating onto the hospital wards.
Structuralist constraints
The line of thinking set out in this paper suffers from several deficiencies. Some of which are a consequence of the preeminence of economic capital in the field of medical schools due to the devalued nature of social and cultural capital in these institutions. 107 Also the intent of the paper is perhaps overly structuralist in its wish that doctors can be humanised simply by greater exposure to semiotic thought.
Medical education has a clear division between the biomedical scientists and clinical practitioner ( p. 62). 108 It is thought that attempts at curricula reform in medicine have failed because these two groups have opposing forms of capital. Essentially the 'hard' science of medicine versus the art of surgery and other medical practices, which do not view each other as legitimate. Hence, the introduction of integrative curricula that combines a humanities element runs a risk of failure due to the inherent struggle for dominance in the clinical educational system. 109 Hypothetically, if medical semiotics was introduced into a medical curriculum, it does not follow that we would see its iii This should perhaps come as no surprise when one considers the fact that History, Theory and Ethics in Medicine, or Geschichte, Theorie, Ethik der Medizin (GTE) as it is usually rendered in German, is still a compulsory module in German medical school curricula. 103 processes replicated in the practice of medical students. The medical habitus 108 110-112 will have to continue to undergo a slow moving change before we will see medical semiotics return to the medical school curricula. As the medical habitus that students develop is a complicated process of socialisation that will require more than non-compulsory modules in semiotics to change it. Some such as Bloom have suggested such reforms in medical education only ever were panem et circenses delivered down from the medical hierarchy to occupy idealistic juniors intent on change, in his own words:
"Medical education's manifest humanistic mission is little more than a screen for the research mission which is the major concern of the institutions social structure ( p. 294). 113 
"
The research mission here refers to the economic benefits generated from research grants, which Bloom argues is the real driving force behind curricula development. If one looks at the demographics of students who successfully enter British medical schools, one can see, as a result of 'widening participation activities' since the 1970s there has been great increases in the numbers of female, ethnic and minority students as well as older students. 114 However, if one looks at the economic profile of medical students, there has been no significant change in the economic backgrounds of the students admitted since the 1970s ( p. 7). 114 The GMC themselves, in their statistics of registered practitioners do not even list socioeconomic data, 115 yet categories such as nationality, race, gender, etc are all addressed. This highlights the effective dominance and homeostatic effects of the economic resources in medical education, and illustrates the inherent difficulty in attempting curricula reform. In summation, there may have to be significant social changes in British medical culture before we may once more witness semiotics being within the épistème of medical education.
The only saving grace for those of us, who wish to see a humanising turn in medical education, is the structure of British medical schools themselves. An explanation of the variety of approaches to medical education in the UK is given by Brosnan:
"In the UK…the medical schools with the highest research profiles have tended to retain largely traditional medical curricula, while the newest medical schools, which generally have lower research income and prestige, typically claim to have 'innovative' curricula which integrate science with clinical practice. This may represent attempts on the part of the new schools to symbolically differentiate themselves from the dominant players in the field, rather than to attempt to compete on the same terms ( p. 63) 108 "
The best hope is perhaps the newer British medical schools whose curricula position in the medical field is not entrenched solely in reductionist biomedical science.
iv However, the author does recognise the overall structuralist issue with his work.
International generalisation
The social implications given thus far are relevant to the culture of medical education as it exists in the UK. Other English-speaking countries, such as the USA for example, whose different economic and cultural approach to medical education would ultimately have contrasting attitudes to the re-introduction of semiotics into medicine. Critically from an American perspective one must account for the influence of the pharmaceutical industry upon medical education. For example, as Lo and Field 119 highlighted the Association of American Medical Colleges 120 and Members of the US Congress 121 indicated that the pharmaceutical industry has the potential to negatively alter trainee doctors concepts of autonomy, objectivity and altruism. The concerns are related primarily to the private companies funding students places in medical schools, which is part of a wider cultural milieu of private finance in the American medical sector. In a paper critiquing the changes in medical education 100 years after Flexner's reforms, Cooke et al suggested that for America circa 2006:
"The need for a fundamental redesign of the content of medical training is clear. In some instances, the road that needs to be taken is also clear-for example, more emphasis should be placed on the social, economic, and political aspects of health care delivery ( p. 1342) 122 " But yet he also conceded that "curricular reform is never simple or easy,…The challenge is not defining the appropriate content but rather incorporating it into the curriculum in a manner that emphasizes its importance relative to the traditional biomedical content and then finding and preparing faculty to teach this revised curriculum" ( p. 1343). 122 Extrapolating from Cooke et al, it seems any adoption of medical semiotics in an American curriculum would require it to emphasise its importance relative to the traditional biomedical content. A similar position to Mascia and Cicchetti, 123 who suggested that evidence-based medicine needs to have a heavy emphasis in comparison to a physician relying on their thoughts or educational experience. To an extent this would void the intent outlined in this paper, to offer a counterbalance to the biomedical model, and not to use it as a yardstick by which other approaches to medical education can be measured.
This leads the author to suggest that the application of the works of Thure von Uexküll in medical education may not be possible in some states or particular areas of medicine which have differing socioeconomic structures in relation to how and why medicine is taught. However, it is important not to suggest that reforms of the biomedical model in American medical education have not occurred. Take for example, the biopsychosocial model created by Engel in the late 1970s, which conceptualised health as being constituted by a variety of contributing factors including family relationships, genetics, behaviour and lifestyle factors. 124 While Engel himself advocated the teaching of this approach in medical schools, 125 126 it has also gained popularity in other areas of medicine, primarily in areas that have a psychological or psychiatric component, 127 such as in family medicine and within paediatrics. 128 Family Medicine in particular has seen an extensive use of this model since the early 1980s. 129 Doherty et al 130 have highlighted that the adoption of Engel's model in family medicine is on a spectrum, with some using it leaning towards a more biological interpretation, and others to a more psychological interpretation. Doherty et al also highlighted that it was in the 1980s that students of family medicine would have come to be exposed to the ideas of the biopsychosocial model while on residency. 130 As has been touched on already though the ability to apply such models can be limited by external factors such as the time that a physician gets to examine a patient (Mauksch 131 estimates 15 min on average) does not give a doctor sufficient time to use the model to its full extent. 132 While this progress is of course welcome, the areas of medicine that one could consider already humanised through the use iv Interestingly, some studies have suggested that students with a mixture of science and humanities subjects upon entering medical school may perform better. [116] [117] [118] of the Engel's Biopsychosocial model or other approaches such as the Balint Groups like family medicine, psychiatry, psychosomatics, etc. Do not cover the entire scope of the profession. But as noted, the potential application of such approaches will not probably be possible in all cultural systems or all areas of medicine. However, it does seem that the works of Thure von Uexküll should be considered alongside these other approaches as a potential humanising method in medical education.
CONCLUSION
Within Thure von Uexküll's numerous works, there is a stand of literature devoted to clinical education, all of which is in German, and so remains to be translated and introduced to the English-speaking world of medical practice. The work of Thure von Uexküll and other medical semioticians could help medical students improve their skills in abductive reasoning as applied in diagnosis, and their ability to incorporate polysemous signification into their decision-making processes. There is a continuing need for humanities subjects to be part of clinical education, and the author feels that semiotics can be part of the continuing humanising process within medicine.
In line with MacNaughton ( p. 121), 133 the author believes that "If the profession [medicine] continues to search within itself for a definition it will fail." Similar insular warnings about the future of semiotics have been given by Sebeok ( p. 353): 134 "Semiotics is too important to be left in the hands of the semiotician ordinaire," a sentiment previously indicated by Sless. 135 The introduction of medical semiotics curricula would be advantageous for both subjects. More importantly, this multidisciplinary arrangement in clinical education would benefit medical students and ultimately their patients.
